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EP 0 718 709 B1 

Description 

This invention relates to certain new electrostatographic toners and developers containing certain bis(ammonium) 
tetrahalomanganate salts as charge-control agents. More particularly, the salts are thermally stable and can be well- 

5 dispersed in typical toner binder materials to form the inventive toners having good charging properties. 

In electrostatography, an image comprising an electrostatic field pattern, usually of non-uniform strength, (also 
referred to as an electrostatic latent image) is formed on an insulative surface of an electrostatographic element by 
any of various methods. For example, the electrostatic latent image may be formed electrophotographically (that is, 
by imagewise photo-induced dissipation of the strength of portions of an electrostatic field of uniform strength previously 

10 formed on a surface of an electrophotographic element comprising a photoconductive layer and an electrically con- 
ductive substrate), or it may be formed by dielectric recording (that is, by direct electrical formation of an electrostatic 
field pattern on a surface of a dielectric material). Typically, the electrostatic latent image is then developed into a toner 
image by contacting the latent image with an electrostatographic developer. If desired, the latent image can be trans- 
ferred to another surface before development. 

is One well-known type of electrostatographic developer comprises a dry mixture of toner particles and carrier par- 

ticles. Developers of this type are commonly employed in well-known electrostatographic development processes such 
as cascade development and magnetic brush development. The particles in such developers are formulated such that 
the toner particles and carrier particles occupy different positions in the triboelectric continuum, so that when they 
contact each other during mixing to form the developer, they become triboelectrically charged, with the toner particles 

20 acquiring a charge of one polarity and the carrier particles acquiring a charge of the opposite polarity. These opposite 
charges attract each other such that the toner particles cling to the surfaces of the carrier particles. When the developer 
is brought into contact with the latent electrostatic image, the electrostatic forces of the latent image (sometimes in 
combination with an additional applied field) attract the toner particles, and the toner particles are pulled away from 
the carrier particles and become electrostatically attached imagewise to the latent image-bearing surface. The resultant 

25 toner image can then be fixed in place on the surface by application of heat or other known methods (depending upon 
the nature of the surface and of the toner image) or can be transferred to another surface, to which it then can be 
similarly fixed. 

A number of requirements are implicit in such development schemes. Namely, the electrostatic attraction between 
the toner and carrier particles must be strong enough to keep the toner particles held to the surfaces of the carrier 
30 particles while the developer is being transported to and brought into contact with the latent image, but when that 
contact occurs, the electrostatic attraction between the toner particles and the latent image must be even stronger, so 
that the toner particles are thereby pulled away from the carrier particles and deposited on the latent image-bearing 
surface. In order to meet these requirements for proper development, the level of electrostatic charge on the toner 
particles should be maintained within an adequate range. 
35 The toner particles in dry developers often contain material referred to as a charge agent or a charge-control agent, 

which helps to establish and maintain toner charge within an acceptable range. Many types of charge-control agents 
have been used and are described in the published patent literature. 

One general type of known charge-control agent comprises a quaternary ammonium salt. While many such salts 
are known, some do not perform an adequate charge-control function in any type of developer, some perform the 
40 function well in only certain kinds of developers, and some control charge well but produce adverse side effects. 

A number of quaternary ammonium salt charge-control agents are described, for example, in US-A-4,684,596; 
US-A-4,394,430; US-A-4,338,390; US-A-4,490,455; and US-A-4, 139,483. Unfortunately, many of those known charge- 
control agents exhibit one or more drawbacks in some developers. 

For example, some of the known quaternary ammonium salt charge-control agents lack thermal stability and, thus, 
45 totally or partially decompose during attempts to mix them with known toner binder materials in well-known processes 
of preparing toners by mixing addenda with molten toner binders. Such processes are often referred to as melt-blending 
or melt-compounding processes and are commonly carried out at temperatures ranging from 120° to 150°C. Thus, 
charge agents that are thermally unstable at temperatures at or below 1 50°C can exhibit this decomposition problem. 
Another important property or characteristic for a quaternary ammonium salt to possess is, as mentioned previ- 
50 ously, the ability to establish toner charge within an acceptable range necessary for optimum toner development so 
that the quality of the image that is to be developed is ideal. 

It would, therefore, be desirable to provide new, dry electrographic toners and developers containing ammonium 
salts that could perform the charge-controlling function well, while avoiding or minimizing the drawbacks noted above. 
The present invention provides such toners and developers. 
55 The present invention provides new, dry particulate electrostatographic toners and developers containing charge- 

control agents comprising bis(ammonium) tetrahalomanganate salts having the structure: 
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R, R 1 , R 2 and R 3 are the same or different and are independently selected trom hydrogen; an unsubstituted alkyl 
group having from 1 to 24 carbon atoms; a substituted alkyl group having from 1 to 24 carbon atoms substituted 
with one or more hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, nitro-, cyano-, keto- or halo-groups; a cy- 
cloalkyl group having from 3 to 7 carbon atoms; an unsubstituted aryl group having from 6 to 14 carbon atoms; a 
substituted aryl group having from 6 to 1 4 carbon atoms substituted with one or more hydroxy-, carboxy-, alkoxy-, 
carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; an alkaryl group having from 1 to 20 carbon 
atoms in the alkyl group and 6 to 1 4 carbon atoms in the aryl group; an aralkyl group having from 1 to 4 carbon 
atoms in the alkyl group and 6 to 14 carbon atoms in the aryl group wherein the aryl group may be unsubstituted 
or substituted with one or more alkyl-, hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, 
keto-, or halo- groups; or wherein any two or more of R, R 1 , R 2 , or R 3 can be interconnected to one another to 
form a 5 to 14 membered saturated or unsaturated ring system, and 

X, which can be the same or different, is independently selected from fluorine, chlorine, bromine or iodine. 

The inventive toners comprise a polymeric binder and a charge -control agent chosen from the salts defined above. 
The inventive developers comprise carrier particles and the inventive particulate toner defined above. 

The salts provide good charge-control in the inventive toners and developers. The salts have decomposition points 
well above 150°C and are quickly, efficiently and uniformly dispersed in the inventive toners prepared by melt-blending 
the salts with appropriate polymeric binders. 

The bis(ammonium) tetrahalomanganate salts employed in the toners and developers of the invention are those 
salts represented by the formula: 
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wherein R, R\ R 2 and R 3 are the same or different and are independently selected from hydrogen; an unsubstituted 
alkyl group having from 1 to 24 carbon atoms; a substituted alkyl group having from 1 to 24 carbon atoms substituted 
with one or more hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; a 
cycloalkyl group having from 3 to 7 carbon atoms; an unsubstituted aryl group having from 6 to 14 carbon atoms; a 
substituted aryl group having from 6 to 14 carbon atoms substituted with one or more hydroxy-, carboxy-, alkoxy-, 
carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; an alkaryl group having from 1 to 20 carbon atoms 
in the alkyl group and 6 to 14 carbon atoms in the aryl group; an aralkyl group having from 1 to 4 carbon atoms in the 
alkyl group and 6 to 14 carbon atoms in the aryl group wherein the aryl group may be unsubstitued or substituted with 
one or more alkyl-, hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; or 
wherein any two or more of R, R 1 , R 2 , or R 3 can be interconnected to one another to form a 5 to 1 4 membered saturated 
or unsaturated ring system, and X, which can be the same or different, is independently selected from fluorine, chlorine, 
bromine or iodine. 

Illustrative examples of unsubstituted alkyl groups as indicated herein include methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, pentyl, hexyl, heptyl, decyl, dodecyl, pentadecyl, octadecyl, docosyl, and the like. 

Illustrative examples of substituted alkyl groups as indicated herein include 2-hydroxyethyl, nitromethyl, 2-chlo- 
roethyl, 2-cyanoethyl, 2-oxo-octadecyl, 2-acetoxy ethyl, 3-chloropropyl, (4-methylphenylsulfonyl)methyl, 3-carbometh- 
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oxypropyl, 2-(3-nitropropionyloxy)ethyl, and the like. 

Illustrative examples of cycloalkyl groups as indicated herein include cyclopropyl, cyclopentyl, cyclohexyl, cy- 
cloheptyl, and the like. 

Illustrative examples of unsubstituted aryl groups as indicated herein include phenyl, 2-naphthyl, 2-anthryl, and 
5 the like. 

Illustrative examples of substituted aryl groups as indicated herein include 3-methoxphenyl, 4-chlorophenyl, 
6-methoxy-2-naphthyl, and the like. 

Illustrative examples of alkaryl groups as indicated herein include 4-methylphenyl, 4-tert-butylphenyl, 6-methyl- 
2-naphthyl, 2-fluorenyl, and the like. 
10 Illustrative examples of aralkyl groups as indicated herein are benzyl, 2-phenylethyl, 3-phenylpropyl, and the like. 

Illustrative examples of two or more R, R 1 , R 2 or R 3 groups interconnected together to form a 5 to 14 membered 
saturated ring system include piperidine, pyrrolidine, hexamethyleneimine, and the like. 

Illustrative examples of two or more R, R 1 , R 2 or R 3 groups interconnected together to form a 5 to 14 membered 
unsaturated ring system include pyridine, quinoline, and the like. 
is Specific examples of salts useful in the practice of the present invention include, but are not limited to the following: 

Specific Salts 

Bis(tetraethylammonium) tetrachloromanganate, and Bis(N,N-dimethyl-N-octadecylbenzylammonium) 
20 tetrachloromanganate. 

The bis(ammonium) tetrahalomanganate salts used as charge-control agents in the practice of the present inven- 
tion can conveniently be prepared from an appropriate ammonium halide salt and an appropriate manganese (II) halide 
such as manganese (II) chloride, manganese (II) bromide or manganese (II) iodide by reacting the ammonium halide 

2S salt with the manganese (II) halide in ethanol at a 2:1 mole ratio. When manganese fluoride is used as a reactant, 
however, to prepare a bis(ammonium) tetrafluoromanganate salt of the invention, the reaction is carried out in hot 
water instead of ethanol because manganese fluoride is insoluble in ethanol. 

For example, bis(tetraethylammonium)tetrachloromanganate can be prepared by dissolving an appropriate 
amount of tetraethylammonium chloride in ethanol and adding a solution of an appropriate amount of manganese (II) 

30 chloride-tetrahydrate in ethanol, heating the mixture to boiling, filtering the solution while hot and cooling the solution 
to obtain, as a solid crystalline material, bis(tetraethylammonium) tetrachloromanganate. 

To be utilized as a charge-control agent in the electrostatographic toners of the invention, the bis(ammonium) salt 
is mixed in any convenient manner (preferably by melt-blending) with an appropriate polymeric toner binder material 
and any other desired addenda, and the mix is then ground to desired size to form a free-flowing powder of toner 

35 particles containing the charge agent. Other methods include those well-known in the art such as spray drying, melt 
dispersion and dispersion polymerization. 

Toner particles of the invention have an average diameter between 0.1 jim and 100 ujti, a value in the range from 
1 .0 to 30 urn being preferable for many currently used machines. However, larger or smaller particles may be needed 
for particular methods of development or development conditions. 

40 Generally, it has been found desirable to add from 0.05 to 6 parts and preferably 0.25 to 2.0 parts by weight of the 

aforementioned bis(ammonium) tetrahalomanganate salts per 100 parts by weight of a polymer to obtain the improved 
toner compositions of the present invention. Of course, it must be recognized that the optimum amount of charge- 
control agent to be added will depend, in part, on the particular ammonium charge-control agent selected and the 
particular polymer to which it is added. However, the amounts specified hereinabove are typical of the useful range of 

45 charge-control agents utilized in conventional dry toner materials. 

The polymers useful as toner binders in the practice of the present invention can be used alone or in combination 
and include those polymers conventionally employed in electrostatic toners. Useful amorphous polymers generally 
have a glass transition temperature within the range of from 50° to 120°C. Preferably, toner particles prepared from 
these polymers have relatively high caking temperature, for example, higher than 60°C, so that the toner powders can 

50 be stored for relatively long periods of time at fairly high temperatures without having individual particles agglomerate 
and clump together. The melting point of useful crystalline polymers preferably is within the range of from 65°C to 
200°C so that the toner particles can readily be fused to a conventional paper receiving sheet to form a permanent 
image. Especially preferred crystalline polymers are those having a melting point within the range of from 65° to 120°C. 
Of course, where other types of receiving elements are used, for example, metal plates such as certain printing plates, 

55 polymers having a melting point or glass transition temperature higher than the values specified above can be used. 

Among the various polymers which can be employed in the toner particles of the present invention are polycar- 
bonates, resin-modified maleic alkyd polymers, polyamides, phenol-formaldehyde polymers and various derivatives 
thereof, polyester condensates, modified alkyd polymers, aromatic polymers containing alternating methylene and 
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aromatic units such as described in US-A-3,809,554 and fusible crosslinked polymers as described in U.S. Pat. No. 
Re. 31,072. 

Typical useful toner polymers include certain polycarbonates such as those described in US-A-3,694,359, which 
include polycarbonate materials containing an alkylidene diarylene moiety in a recurring unit and having from 1 to 10 
5 carbon atoms in the alkyl moiety. Other useful polymers having the above-described physical properties include poly- 
meric esters of acrylic and methacrylic acid such as poly(alkyl acrylate), and poly(alkyl methacrylate) wherein the alkyl 
moiety can contain from 1 to 10 carbon atoms. Additionally, other polyesters having the aforementioned physical prop- 
erties are also useful. Among such other useful polyesters are copolyesters prepared from terephthalic acid (including 
substituted terephthalic acid), a bis[(hydroxyalkoxy)phenyl]alkane having from 1 to 4 carbon atoms in the alkoxy radical 
10 and from 1 to 1 0 carbon atoms in the alkane moiety (which can also be a halogen-substituted alkane), and an alkylene 
glycol having from 1 to 4 carbon atoms in the alkylene moiety. 

Other useful polymers are various styrene-containing polymers. Such polymers can comprise, for example, a po- 
lymerized blend of from 40 to 100 percent by weight of styrene, from 0 to 45 percent by weight of a lower alkyl acrylate 
or methacrylate having from 1 to 4 carbon atoms in the alkyl moiety such as methyl, ethyl, isopropyl, butyl, and so forth 
is and from 5 to 50 percent by weight of another vinyl monomer other than styrene, for example, a higher alkyl acrylate 
or methacrylate having from 6 to 20 or more carbon atoms in the alkyl group. Typical styrene-containing polymers 
prepared from a copolymerized blend as described hereinabove are copolymers prepared from a monomeric blend of 
40 to 60 percent by weight styrene or styrene homolog, from 20 to 50 percent by weight of a lower alkyl acrylate or 
methacrylate and from 5 to 30 percent by weight of a higher alkyl acrylate or methacrylate such as ethylhexyl acrylate 
20 (for example, styrene-butyl acrylate-ethylhexyl acrylate copolymer). Preferred fusible styrene copolymers are those 
which are covalently crosslinked with a small amount of a divinyl compound such as divinylbenzene. A variety of other 
useful styrene-containing toner materials are disclosed in US-A-2,91 7,460; Re. 25,316; US-A-2,788,288; US-A- 
2,638,416; US-A-2,61 8,552 and US-A-2,659,670. 

Various kinds of well-known addenda (for example, colorants, release agents, and so forth) can also be incorpo- 
25 rated into the toners of the invention. 

Numerous colorant materials selected from dyestuffs or pigments can be employed in the toner materials of the 
present invention. Such materials serve to color the toner and/or render it more visible. Of course, suitable toner ma- 
terials having the appropriate charging characteristics can be prepared without the use of a colorant material where it 
is desired to have a developed image of low optical density. In those instances where it is desired to utilize a colorant, 
30 the colorants can, in principle, be selected from virtually any of the compounds mentioned in the Colour Index Volumes 
1 and 2, Second Edition. 

Included among the vast number of useful colorants are such materials as Hansa Yellow G (C.I. 11680), Nigrosine 
Spirit soluble (C.I. 50415), Chromogen Black ETOO (C.I. 451 70), Solvent Black 3 (C.I. 26150), Fuchsine N (C.I. 42510), 
C.I. Basic Blue 9 (C.I. 52015). Carbon black also provides a useful colorant. The amount of colorant added may vary 

35 over a wide range, for example, from 1 to 20 percent of the weight of the polymer. Particularly good results are obtained 
when the amount is from 1 to 10 percent. 

To be utilized as toners in the electrostatographic developers of the invention, the toners of this invention can be 
mixed with a carrier vehicle. The carrier vehicles, which can be used with the present toners to form the new developer 
compositions, can be selected from a variety of materials. Such materials include carrier core particles and core par- 

40 tides overcoat ed with a thin layer of a film-forming resin. 

The carrier core materials can comprise conductive, non-conductive, magnetic, or non-magnetic materials. For 
example, carrier cores can comprise glass beads; crystals of inorganic salts such as aluminum potassium chloride; 
other salts such as ammonium chloride or sodium nitrate; granular zircon; granular silicon; silicon dioxide; hard resin 
particles such as poly(methyl methacrylate); metallic materials such as iron, steel, nickel, carborundum, cobalt, oxidized 

45 iron; or mixtures or alloys of any of the foregoing. See, for example, US-A-3,850,663 and US-A-3,970,571 . Especially 
useful in magnetic brush development schemes are iron particles such as porous iron particles having oxidized sur- 
faces, steel particles, and other "hard" or "soft" ferromagnetic materials such as gamma ferric oxides or ferrites, such 
as ferrites of barium, strontium, lead, magnesium, or aluminum. See, for example, US-A-4,042,518; US-A-4,478,925; 
and US-A-4,546,060. 

50 As noted above, the carrier particles can be overcoated with a thin layer of a film-forming resin for the purpose of 

establishing the correct triboelectric relationship and charge level with the toner employed. Examples of suitable resins 
are the polymers described in US-A-3,547,822; 

US-A-3,632,512; US-A-3,795 : 618; US-A-3,898,170 and Belgian Pat. No. 797,132. Other useful resins are fluoro- 
carbons such as polytetrafluoroethylene, poly(vinylidene fluoride), mixtures of these and copolymers of vinylidene 

55 fluoride and tetrafluoroethylene. See, for example, US-A-4,545 : 060; US-A-4,478,925; US-A-4,076 : 857; and US-A- 
3,970,571 . Such polymeric fluorocarbon carrier coatings can serve a number of known purposes. One such purpose 
can be to aid the developer to meet the electrostatic force requirements mentioned above by shifting the carrier particles 
to a position in the triboelectric series different from that of the uncoated carrier core material, in order to adjust the 
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degree of triboelectric charging of both the carrier and toner particles. Another purpose can be to reduce the frictional 
characteristics of the carrier particles in order to improve developer flow properties. Still another purpose can be to 
reduce the surface hardness of the carrier particles so that they are less likely to break apart during use and less likely 
to abrade surfaces (for example, photoconductive element surfaces) that they contact during use. Yet another purpose 
can be to reduce the tendency of toner material or other developer additives to become undesirably permanently 
adhered to carrier surfaces during developer use (often referred to as scumming). A further purpose can be to alter 
the electrical resistance of the carrier particles. 

A typical developer composition containing the above-described toner and a carrier vehicle generally comprises 
from 1 to 20 percent by weight of particulate toner particles and from 80 to 99 percent by weight carrier particles. 
Usually, the carrier particles are larger than the toner particles. Conventional carrier particles have a particle size on 
the order of from 20 to 1200 micrometers, preferably 30-300 micrometers. 

Alternatively, the toners of the present invention can be used in a single component developer, that is, with no 
carrier particles. 

The charge-control agents of the present invention impart a positive charge to the toner composition. The level of 
charge on the developer compositions utilizing a charge-control agent of the present invention is preferably in the range 
of from 15 to 60 microcoulombs per gram of toner for toner particles having a volume average diameter of from 7 to 
15 micrometers in the developer as determined in accordance with the procedure described below. 

The toner and developer compositions of this invention can be used in a variety of ways to develop electrostatic 
charge patterns or latent images. Such developable charge patterns can be prepared by a number of means and be 
carried for example, on a light sensitive photoconductive element or a non-light-sensitive dielectric-surfaced element 
such as an insulator-coated conductive sheet. One suitable development technique involves cascading the developer 
composition across the electrostatic charge pattern, while another technique involves applying toner particles from a 
magnetic brush. This latter technique involves the use of a magnetically attractable carrier vehicle in forming the de- 
veloper composition. After imagewise deposition of the toner particles, the image can be fixed, for example, by heating 
the toner to cause it to fuse to the substrate carrying the toner. If desired, the unfused image can be transferred to a 
receiver such as a blank sheet of copy paper and then fused to form a permanent image. 

The following examples are presented to further illustrate the present invention. 

This example describes the preparation of a charge-control agent useful in accordance with the inventions which 
is bis(tetraethylammonium) tetrachloromanganate. 

Bis(tetraethylammonium) tetrachloromanganate was prepared by slowly adding in portions, a solution of 9.90g 
(0.05 mol) of MnCI 2 -4H 2 0 in 50 ml ethanol to a 1000 ml flask containing a solution of 16.57g (0.10 mol) of tetraethyl- 
ammonium chloride in 50 ml of ethanol, adding 400 ml of ethanol, heating the mixture to boiling, filtering the mixture 
while hot through supercel and cooling. The product crystallized and was collected and dried to give 7.82g (34.20% 
of theory) of product; mp > 250 °C. 

Anal. Calcd. for C 16 H 40 CI 4 MnN 2 : C.42.03; H,8.82; Cl.31.01; Mn, 12.02; N.6.13; 
Found: C, 42.10; H, 8.72; Cl.29.3; Mn : 11.6; N.6-14. 

This example describes the preparation of a charge-control agent useful in accordance with the invention which 
is bis(N,N-dimethyl-N-octadecylbenzylammonium) tetrachloromanganate. 

Bis(N, N-dimethyl-N-octadecylbenzylammonium)tetrachloromanganate was prepared by adding a solution of 9.90g 
(0.05 mol) of MnCI 2 -4H 2 0 in 50 ml ethanol to a 500 ml flask containing a solution of 42.42g (0.10 mol) of N.N-dimethyl- 
N-octoadecylbenzylammonium chloride in 200 ml of ethanol, heating to dissolve and cooling in an ice-water bath. The 
product crystallized as a white solid which was collected, washed with a small amount of ethanol and dried to give 
34.4g (70.62% of theory) of product; mp = 76-79°C. 

Anal. Calcd. for C 54 H 100 CI 4 lv1nN2 : C.66.58; H, 10.35; CI, 14.56; Mn.5.64; N ( 2.88; 
Found: C.66.20; H,10.25; Cl.14.7; Mn,5.7; N.2.80. 

The decomposition points of the bis(ammonium) tetrahalomanganate salts of Examples 1 and 2 were measured 
in air at 10°C/min from 25 to 500°C in a Perkin-Elmer 7 Series Thermal Analysis System. The decomposition point 
(temperature) of the salt of Example 1 was 316°C and the decomposition point of the salt of Example 2 was 221 °C 
indicating that both salts are highly thermally stable for use as charge -control agents in the toners and developers of 
the present invention. 

The salts of Examples 1 and 2 were employed and evaluated as a chargeK:ontrol agent in two different concen- 
trations in inventive toners and developers. 

Inventive toner samples were formulated by compounding 100 parts of a crosslinked vinyl-addition polymer of 
styrene, butyl acrylate and divinylbenzene (weight ratio: 77/23/0.4), 6 parts of a carbon black pigment (Black Pearls 
430 obtained from Cabot Corporation, Boston, MA); and 1 and 2 parts of the charge-control agents of Examples 1 and 
2. The formulations were melt-blended on a two-roll mill at 150°C on a 4-inch (10.24 cm) roll mill, allowed to cool to 
room temperature and ground down to form inventive toner particles having an average particle size of approximately 
12 micrometers as measured by a Coulter Counter. Inventive developers were prepared by combining 8.0 grams of 
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the toner particles with 92.0 grams of carrier particles comprising strontium ferrite cores which had been coated at 
230°C with 2 pph of polyvinylidene fluoride (Kynar 301 F manufactured by Pennwalt Corporation). Toner charges were 
then measured in microcoulombs per gram of toner (|ic/g) in a "MECCA" device according to the following procedure. 
The developer was vigorously shaken or "exercised" to cause triboelectric charging by placing a 4 gram sample of the 
developer into a glass vial, capping the vial and shaking the vial on a "wrist-action " shaker operated at about 2 Hertz 
and an overall amplitude of about 11 cm for 2 minutes. Toner charge level after 2 minutes of shaking was measured 
by placing a 0.1 to 0.2 gram sample of the charged developer in a MECCA apparatus and measuring the charge and 
mass of transferred toner in the MECCA apparatus. This involved placing the sample of the charged developer in a 
sample dish situated between electrode plates and subjecting it, simultaneously for 30 seconds, to a 60 Hz magnetic 
field to cause developer agitation and to an electric field of about 2000 volts/cm between the plates. The toner is 
released from the carrier and is attracted to and collects on the plate having a polarity opposite to the toner charge. 
The total toner charge is measured by an electrometer connected to the plate, and that value is divided by the weight 
of the toner on the plate to yield the charge per mass of toner in microcoulombs per gram (u-c/g). The results are shown 
in Table I, below. 

Table I 







MECCA Q/M (uc/g) 


Charge-Control Agent 


Cone, (pph) 


2 min. 


Example 1 


1 


45.98 




2 


43.03 


Example 2 


1 


44.02 




2 


51.07 



The data in Table I show that the charging properties of the inventive toners and developers were good, that a 
high charge was attained and that the degree of charging can be controlled by varying the amount of salt which is 
present in the toner composition. 

Claims 

1 . A dry, particulate electrostatographic toner composition comprising a polymeric binder and a charge-control agent 
comprising a bis(ammonium) tetrahalomanganate salt having the structure: 
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R, R 1 , R 2 and R 3 are the same of different and are independently selected from hydrogen; an unsubstituted 
alkyl group having from 1 to 24 carbon atoms; a substituted alkyl group having from 1 to 24 carbon atoms 
substituted with one or more hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- 
or halo-groups; a cycloalkyl group having from 3 to 7 carbon atoms; an unsubstituted aryl group having from 
6 to 14 carbon atoms; a substituted aryl group having from 6 to 14 carbon atoms substituted with one or more 
hydroxy-, carboxy-, alkoxy-, carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; an alkaryl 
group having from 1 to 20 carbon atoms in the alkyl group and 6 to 14 carbon atoms in the aryl group; an 
aralkyl group having from 1 to 4 carbon atoms in the alkyl group and 6 to 14 carbon atoms in the aryl group 
wherein the aryl group is unsubstituted or substituted with one or more alkyl-, hydroxy-, carboxy-, alkoxy-, 
carboalkoxy-, acyloxy-, amino-, nitro-, cyano-, keto- or halo-groups; or wherein any two or more of R, R\ R 2 
or R 3 can be interconnected to one another to form a 5 to 1 4 membered saturated or unsaturated ring system, 
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and 

X, which can be the same or different, is independently selected from fluorine, chlorine, bromine or iodine. 

The toner composition of claim 1, wherein the charge-control agent is bis(tetraethylammonium) tetrachloroman- 
ganate. 

The toner composition of claim 1 , wherein the charge-control agent is bis(N,N-dimethyl-N-octadecylbenzylammo- 
nium) tetrachloromanganate. 

An electrostatographic developer comprising: 

a. a particulate toner composition of claim 1 , and 

b. carrier particles. 

The developer of claim 4, wherein the carrier particles comprise core material coated with a f luorocarbon polymer 



Trockene, teilchenformige elektrostatographische Tonerzusammenzusetzung mit einem polymeren Bindemittel 
und einem Ladungssteuermittel, umfassend ein Bis(ammonium)tetrahalomanganatsalz mit der Struktur: 



worin bedeuten 

R, R 1 , R 2 und R 3 sind gleich oder verschieden und sind unabhangig voneinander ausgewahlt aus Wasserstoff; 
einer unsubstituierten Alkylgruppe mit 1 bis 24 Kohlenstoffatomen; einer substituierten Alkylgruppe mit 1 bis 24 
Kohlenstoffatomen, substituiert durch eine oder mehrere Hydroxy-, Carboxy-, Alkoxy-, Carboalkoxy-, Acyloxy-, 
Amino-, Nitro-, Cyano-, Keto- Oder Halogruppen; einer Cycloalkylgruppe mit 3 bis 7 Kohlenstoffatomen; einer un- 
substituierten Arylgruppe mit 6 bis 14 Kohlenstoffatomen; einer substituierten Arylgruppe mit 6 bis 1 4 Kohlenstoff- 
atomen, substituiert durch eine oder mehrere Hydroxy-, Carboxy-, Alkoxy-, Carboalkoxy-, Acyloxy-, Amino-, Nitro-, 
Cyano-, Keto- oder Halogruppen; einer Alkarylgruppe mit 1 bis 20 Kohlenstoffatomen in der Alkylgruppe und 6 bis 
14 Kohlenstoffatomen in der Arylgruppe; einer Aralkylgruppe mit 1 bis 4 Kohlenstoffatomen in der Alkylgruppe und 
6 bis 14 Kohlenstoffatomen in der Arylgruppe, wobei die Arylgruppe unsubstituiert ist oder substituiert durch eine 
oder mehrere Alkyl-, Hydroxy-, Carboxy-, Alkoxy-, Carboalkoxy-, Acyloxy-, Amino-, Nitro-, Cyano-, Keto- oder 
Halogruppen; oder worin beliebige zwei oder mehr von R, R 1 , R 2 oder R 3 miteinander verbunden sein konnen, 
unter Ausbildung eines 5- bis 14-gliedrigen gesattigten oder ungesattigten Ringsystems, und X, das gleich oder 
verschieden sein kann, ist unabhangig voneinander ausgewahlt aus Fluor, Chlor, Brom oder lod. 

Tonerzusammensetzung nach Anspruch 1 , in der das Ladungssteuermittel Bis(tetraethylammonium)tetrachloro- 
manganat ist. 

Tonerzusammensetzung nach Anspruch 1, in der das Ladungssteuermittel Bis(N,N-dimethyl-N-octadecylbenzyl- 
ammonium)tetrachloromanganat ist. 

Elektrostatographischer Entwickler mit 

a. einer teilchehformigen Tonerzusammensetzung nach Anspruch 1 , und 

b. Tragerteilchen. 
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5. Entwickler nach Anspruch 4, in dem die Tragerteilchen ein Kemmaterial aufweisen, das mit einem Fluorkohlen- 
stoffpolymeren beschichtet ist. 



5 Revendications 

1. Composition de toner elect rostatographique particulaire seche comprenant un liant polymere et un agent de con- 
trole de charge comprenant un sel de tetrahalomanganate de bis(ammonium) ayant la structure : 
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R 3 N — R 



©, 



MnX, 



20 



OU 



25 



30 



35 



R, R 1 , R 2 et R 3 sont identiques ou differents et sont choisis separement parmi I'hydrogene ; un groupe alkyle 
non substitue ayant 1 a 24 atomes de carbone ; un groupe alkyle substitue ayant 1 a 24 atomes de carbone, 
substitue par un ou plusieurs groupes hydroxy, carboxy, alkoxy, carboalkoxy, acyloxy, amino, nitro, cyano, 
celo ou halo ; un groupe cycloalkyle ayant 3 a 7 atomes de carbone ; un groupe aryle non substitue ayant 6 
a 14 atomes de carbone ; un groupe aryle substitue ayant 6 a 14 atomes de carbone, substitue par un ou 
plusieurs groupes hydroxy, carboxy, alkoxy, carboalkoxy, acyloxy, amino, nitro, cyano, ceto ou halo ; un groupe 
alkaryle ayant 1 a 20 atomes de carbone dans le groupe alkyle et 6 a 14 atomes de carbone dans le groupe 
aryle ; un groupe aralkyle ayant 1 a 4 atomes de carbone dans le groupe alkyle et 6 a 14 atomes de carbone 
dans le groupe aryle, dans lequel le groupe aryle est non susbtitue ou substitu6 par un ou plusieurs groupes 
alkyle, hydroxy, carboxy, alkoxy, carboalkoxy, acyloxy, amino, nitro, cyano, ceto ou halo ; ou dans laquelle au 
moins deux des groupes R, R\ R 2 ou R 3 peuvent s'interconnecter pour former un systeme cyclique, satur6 
ou non, ayant 5 a 14 membres, et 

X, qui peut etre identique ou different, est choisi separement parmi le fluor, le chlore, le brome et I'iode. 

Composition de toner selon la revendication 1 , dans laquelle Tagent de controle de charge est un tetrachloroman- 
ganate de bis(tetraethylammonium). 



40 



Composition de toner selon la revendication 1 , dans laquelle I'agent de controle de charge est un tetrachloroman- 
ganate de bis(N,N-dim6thyl-N-octad6cylbenzylammonium). 



4. ReVelateur electrostatographique comprenant : 



45 



a. une composition particulaire de toner selon la revendication 1, et 

b. des particules porteuses. 



50 



S. Revelateur selon la revendication 4, dans lequel les particules porteuses comprennent un materiau central revetu 
d'un polymere fluorocarbone. 
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